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FRACTURES OF THE HIP: A SURVEY OF 160 CASES AT THE
NEW HAVEN HOSPITAL
INTRODUCTION
Fractures of tke cervical and trochanteric regions of tko
femur represent an extremely important group of ortkopedie cases.
Not only must tkcrapy be guided by sound ortkopedie principles
witk respect to treatment and avoidance of complications and
subsequent disability, but kerot because of tke age incidence
of tke condition, all tke problems of geriatric medicine must
bo faced as well; tke aged are notoriously poor in tolerating
most trauma, especially tkese requiring prolonged bed rest or
immobility.
Any discussion of tke treatment of fractures of tke hip
must be undertaken witk an adequate appreciation of tke gross
anatomy of tke regiCn in general, and of tke blood supply in
particular; on this appreciation rests the understanding of
tke problems of delayed union, non-union and aseptic necrosis.
Tke kip-Joint1- is an example of an enartkrosis, a typieal
ball-and-socket joint. Tke round kead of the femur is received
into tke cavity of tke acetabulum witk a glenoid lip, botk
surfaces covered witk articular cartilage, except for tke fovea
capital! s on the kead of tke femur. The articular eapsule is
extremely strong, large and loose, and is attacked to and re
flected onto tke femoral neck in suck a faskion tkat anteriorly
tke neck of the femur is almost entirely intracapsular, wkereas
posteriorly a considerable portion of the neck is extracapsular.
There are three distinct ligamentous bands which are intimately
applied to and wkick considerably strengthen tko eapsule -- tke
(2)
iliofemoral (Y-ligament of Bigelow) , isckiecapsular, and pubo-
capsular ligaments. Tke transverse ligament of the acetabulum
represents fibers which cross tke acetabular notch inferiorly.
It converts tke notck into a foramen and supports the glenoid
lip in part. It also gives rise to some of tke fibers of the
round ligament of the femur, as does the bone on either side of
tke notch. The round ligament is an interarticular, but extra
capsular, (because of the reflection of the synovial sheath)
flat band running from the acetabular fossa to the fovea capi
tal is of the femur.
The blood supply to the hip-joint is as follows:
a) branckos of the medial and lateral circumflex femoral arteries.
b) branch from tke posterior branch of the obturator artery,
through the acetabular notch and via tke round ligament to
tke kead of the femur.2
c) branches of tke superior and inferior gluteal arteries.
d) nutrient vessels to tke skaft, variably derived from the
perforating vessels of the profunda femoris artery.
Murray and Badgley3 divide the blood supply into five
general sources (Fig. I):
A) the ligamentum teres*
B) the vessels accompanying the capsular attachment to the neck.
C) the vessels accompanying the capsular and synovial reflec
tion onto the neck.
D) nutrient vessels within the shaft extending upwards to the
neck and head.
E) numerous small vessels entering via the periosteum derived
from the extensive muscular attachments, especially about
FIGURE I
(After Christopher)
A - E : See text (page 2)
1 - Subcapital
1 - ? Transcervical





A) and C) , according to most observers, are at best small,
extremely variable and often absent* Grant* is more optimistic
about C).
It can be easily seen tkat except for the variable blood
supply via tke li gamen turn teres, the blood supply to the head
and nock runs from distal to proximal, and hence, the more
proximal the fracture, the poorer the remaining blood supply
to tke smaller fragment and conversely. Of course, tke extent
of damage to the local vascular supply cannot be evaluated
simply from the X-rays, despite the fact that, in general,
comminution ^^displacement are undoubtedly correlated with
extensive vascular injury; a thin fracture line without com
minution or displacement may still be associated with consid
erable vessel damage; and again, local and retrograde throm
bosis and local edema are factors unable to be evaluated along
with tke initial quality of the blood supply as a result of
vascular degenerative changes in the body in general. Motion
of the fragments once the fracture is sustained is another
factor affecting local vessel injury. Finally, the capsular
attachments are such that under certain circumstances, while
the capsular supply might be injured anteriorly by fracture,
only the extracapsular neck might be involved posteriorly, with
sparing of the posterior blood supply; oblique fractures are
particularly prone to fall into this category.
We see, then, that in evaluating the blood supply to the
proximal fragment in sub-capital and trans-cervical fractures,
there are many variables; and since the problem of aseptic
(4)
necrosis depends completely, and those of non-union and mal-
union depend in part, on functioning blood supply, it is im
possible to prognosticate accurately at the outset witk regard
to any given case of intracapsular fracture. Only X-rays in
due time—weeks or months--can supply the answer. On the other
hand, when dealing with lower fractures, the relative abundance
of blood supply tends to minimize its importance as a factor
in the problem of adequate union, and aseptic necrosis in these
areas is uncommon.
What are the mechanics involved in fracture of the upper
femur? Most fractures of the hip, whether cervical or trochan
teric, are sustained as a result of a sudden downward force im
parted to the femur via the pelvis from the body itself.5 This
is tke so-called "missed- step" , and almost always occurs witk
knee and ankle rigid, further eliminating what ever cushioning
effeet these joints might exert in a moderately flexed position.
Moreover, there is usually some torsional force directed toward
external rotation in an attempt to regain balance. The net re
sult of these forces is the oommonly seen coxa vara deformity
of the fragments, usually with anterior horizontal angulation
and some displacement, and occasionally even with the articular
surface of the proximal fragment of the head facing fully pos
teriorly. The history of trauma to the region of the greater
trochanter commonly obtained5 probably is a result of the fall
itself and subsequent to the fracture, although in about 5% of
cases5 initial trauma directed against the greater trochanter
results in fracture with impaction and coxa valga deformity.
The trauma is often of the most minimal variety, and in under-
(5)
standing pathogenesis, one must take into account the osteo
porosis of the aged.3
Diagnosis of fracture of the hip should always be con
firmed by X-ray examination, both anteroposterior and lateral
films being essential for accuracy in diagnosis, localization
and subsequent treatment. However, the diagnosis can be made
or at the very least suspected in almost all cases on clinical
grounds. In addition to the age of the patient and the history
which is often suggestive, the commonly observed physical signs
are shortening and external rotation of the extremity, due to
the usual coxa vera and rotational displacement. With the thigh
semi-flexed, the protrusion of the greater trochanter above
Nelaton*s line (joining the anterior superior iliac spine and
the ischial tuberosity), or with the thigh extended, the shorten
ing of the base of Bryant's triangle (the horizontal line join
ing a perpendicular dropped from the anterior superior iliac
spine, and a line from the spine through the greater trochanter) ,
are confirmatory signs of the shortening.6 In addition there
is usually pain on motion and inability to raise the leg. In
some cases with impaction, however, there may even be free mo
tion and weight bearing. Even in the absence of signs, then,
in tke aged, the diagnosis of fracture of the hip must be ruled
out by X-ray examinat*on if there is any comtplaint ©f pain in
the hip following tke most minimal trauma.
Proper treatment of fractures of the hip is something
still not adequately defined or uniformly agreed upon. Be
cause of the nature of man, the one guiding principle in treat
ment must be the restoration of function, i.e., adequate
(6)
anatomical position and competent motion and weight bearing.
Looking backward for a moment, we find that there indeed have
been tremendous strides taken in therapy in the past 50 years.
At the turn of the century, the treatment of the patient
with a fractured hip consisted of the so-called "life-saving
neglect". 5 Ko attempt at reduction of the fracture was made,
for it was then believed that only further aggravation to the
injured member and patient would result. Indeed, the knowledge
of the deformed position and how restitution might be accom
plished had in no wise been worked out. The patient was simply
immobilized with sand-bag support and essentially left to his
own devices. Mortality, morbidity and complications were all
extremely high, with so-called hypostatic pneumonia being the
dreaded scourge. Restoration of function was clearly the ex
ception, with only about 10^& of fractures ultimately result
ing in union and good function*
In 1904, Dr. Royal Whitman5 presented his then new method
for treatment of fractures of the hip. This was a method of
closed reduction and has since become known as the "Whitman
maneuver". It is based upon the faet that the vast majority
of fractures are of the adduction variety with resulting coxa
vara deformity and some anterior horizontal angulation of the
frgaments, and relatively few are of the abduction variety with
resulting coxa valga deformity and impaction. The Whitman
maneuver consists briefly of axial traction with the thigh in
the neutral position, followed by abduction and internal rota
tion, to correct coxa vara and anterior horizontal angulation
and to produce seme measure of impaction. The maneuver is
(7)
generally followed by spica, less often by traction and then
spica or traction alone. The majority of fractures can be re
duced by this means. In 1933, Dr. Whitman5 reviewed three series
of cases totaling 391patients treated with "life-saving neglect",
with union and "good results" reported in about 10-15$ of casern.
In three other series treated by Whitman maneuver and spica,
union and good function ranged from 55-70$, and one of these
series had a mortality of only f%, (No further information
about these series, including the number of cases, is reported.)
A currently used modification of the Whitman maneuver consists
of -initial outward traction on the thigh, ir order to thoroughly
disengage fragments (especially in cases of overriding) and
relax surrounding muscle spasm*
In 1933, Dr. Guy Leadbetter? reported a series of 36 cases
treated by the method of closed reduction which bears his name.
Dr. Leadbetter voiced the following objections to the Whitman
technique:
a) It was a traumatic and shocking procedure.
b) No consideration was given to muscle spasm, tension or
attachments.
c) Extreme abduction often resulted in over-reduction with
poor continuity.
d) Spica fixation in internal rotation results in relaxation of
the il io- femoral ligament (Y-ligament of Bigelow) with loss
of its splinting effeet in maintaining reduction.
e) There is no clinical test to define adequate reduction follow
ing the Whitman maneuver, and X-ray aid must always be re
sorted to*
(8)
The steps in the Leadbetter reduction are as follows:
a) Flex the hip to 90 degrees and apply axial traction.
b) Internally rotate with continued axial traction.
e) Circumduct to measured abduction, internal rotation and a
neutral position of the thigh.
d) Heel-palm test: raise the heel of the injured leg with the
palm of the hand, and if its position is maintained without
holding, its reduction is complete* Leadbetter claimed this
test to be infallible*
The most important contribution of the Leadbetter man
euver is the Introduction of muscle relaxation around the hip
joint prior to reduction, by the use of hip flexion* The mod
ified Whitman maneuver also accomplishes this objective to some
extent. Leadbetter reported" 36 cases treated by this method*
Five cases of intertrochanteric fractures so treated all resulted
in union with no mortality* Of 31 eases of intracapsular frac
ture so treated, 22 (70.9$) resulted in union, 9 (29$) resulted
in non-union and there were 4 deaths (12.8$ mortality)* There
were two cases of aseptic necrosis and absorption in 6 weeks
time*
A third method of closed reduction advocated by Badgley3
is as follows:
a) Immediate insertion of a Eirschner wire one inch above the
ankle joint through the tibia and fibula*
b) Russell *s traction.
c) Gradual internal rotation guided by the Eirschner wire*
The advantages of this method are avoidance of forceful
manipulation and further local vessel damage, and relatively
(»)
painless reduction within 24 hours and without anaesthesia,
( except for the use of novoeaine for the insertion of the
Kirschner wire) .
The above described procedures are all methods of closed
reduction. They may under certain circumstances represent
definitive treatment in themselves, almost exclusivelv in cases
of trochanteric fractures, or in cases where operative inter
vention is deemed unwise for one reason or another, whatever the
type fracture. Indeed, trochanteric fractures can often be re
duced and treated adequately by the use of Russell vs traction
alone, Roger Anderson* o method of well-leg traction (hardly
used today), or simple Buck's extension with traction; all the
above may or may not be followed by spica. The problem of ex
ternal versus internal fixation will be dealt with more fully
below*
An important principle in reduction that has been devel
oped over the years, is that of the desireability of some
degree of overcorrection with the prdduction of eexa valga
and impaction. Not only does the impaction promote union under
those circumstances, but coxa valga serves to neutralize the
shearing force of weight bearing and muscle pull at the fracture
site, and translate this into a direct axial, i.e., impacting
force. Complications such as mal-union and coxa vara deformity
with shortening on subsequent weight bearing tend thus to be
avoided.
What about the use of open reduction? Open reduction was
advocated by Smith-fetersene in 1931 when he first introduced
the use of the flanged nail for internal fixation of cervical
(10)
fractures. Open reduction proved tobe a formidable task, and
in 1937 Smith-Petersen8 recommended closed reduction by the
accepted techniques followed by internal fixation. The con
sensus of orthopedic opinion today is that open reduction should
be reserved for those fractures which, because of severe dis
placement, are irreducible after adequate trial of closed re
duction, or in cases of eld poorly healed fractures and in those
requiring extensive arthroplasties repair. Open reduction is
undesireable not only because of its difficulty, but also be
cause of its deleterious effect upon the local blood supply.
It is a technique with limited indications and should be reserved
for specially trained hands*
With closed reduction by whatever method used as a prelim
inary procedure, we can now proceed to examine the technique
of internal fixation.
Tke important initial work advocating internal fixation
for intracapsular cervical fractures was done by Dr. U.N. Smith-
Petersen of Boston* Before 1931, there had been sporadic attempts
at internal fixation utilizing various types of nails, with only
moderate success; lack of technical skill, breaking or slipping
of the nail, and improper selection of cases represented some
of the obstacles* In 1931, Smith-Petersen8 reported on the use
of a flanged nail inserted over a guide wire from below the
greater trochanter wll up into the neck and head of the femur*
Originally open reduction was advocated along with internal
fixation, but in 1937 a further report8 by Smith-Petersen, after
a careful review of the then scanty literature, demonstrated
the relative ease, good results and hence advisability of com-
(11)
bining closed reduction- -Whitman or Leadbetter maneuver- -with
internal fixation with a flanged nail. Treatment of intra
capsular fractures with closed reduction and external fixation
is not generally considered satisfactory treatment today,
except in cases of coxa valga with impaction or poor opera
tive risk. Thirty five percent or more of fractures will re
sult in mal-union or non-union if treated in this fashion,
primarily because proper maintenance of reduction once it is
accomplished, is difficult if not impossible in many eases.
Henderson9, in an extensive review in 1934 of treatment
of intracapsular fractures, reported that 35$ of 51 fresh
fractures treated by closed reduction and external fixation
resulted in mal-union or non-union; five such fractures treated
by Smith-Petersen nailing all resulted in union* In addition,
whereas conservative measures result in from three to six
months immobilization and its concurrent morbidity, internal
fixation allows early activity such as getting out of bed and
early walking with crutches. However, it must be strongly
emphasized that internal fixation dees net materially acceler
ate the healing process except insofar as more complete im
mobilization of the fracture fragments is maintained, and that
the better part ef six months or even longer must be passed
without weight bearing if adequate anatomical union is to take
place.
Many devices similar to Smith-Petersen' s flanged nail
have been used;3 multiple wiring, multiple pinning, both ex
ternal and internal screws and autogenous bone pegs. All these
devices have their individual advantages and disadvantages,
(12)
but none has given as consistently good results in all hands
as the flanged nail. It is important to remember that the use
of some guiding device is essential for the proper insertion
of the flanged nail, and adequate localization by the »se of
multiple X-rays is also an integral part of the procedure.
There are many guiding devices and many multiple X-ray pro
cedures designed for proper nail positioning. It would appear
from the literature that most of these procedures are adequate
and none clearly superior, so that of prime importance here
is the application by the surgeon of the procedure most famil
iar to him and suitable to his needs.
Internal fixation is not successful in all cases. Slip
ping of the nail results in a certain percentage of cases,
sometimes due to poor operative technique, but more often due
to resorption of fragments, aseptic necrosis or premature
weight bearing. Comminution is ordinarily not a contraindi
cation to nailing, but occasionally severe comminution, with
insufficient purchase for the nail, makes nailing technically
impossible. Occasionally a nail willbend or break. The inci
dence of aseptic necrosis remains hagh, up to 35$ in statis
tical studies reported by the Academy of Orthopedic Surgery
and the Campbell Clinic. It is primarily a sequel to healed
or h-aling fractures and may first make itself known from
several months t* several years after fracture. 1® Indeed,
Smith-Petersen insisted that two years must elapse before
X-ray evidence may be accepted as indicative of complete heal
ing. Premature weight bearing would seem to be the only con
trollable etiological variable involved, aside from those in-
(13)
volving local vessel damage, (since an inadequate blood supply
is undoubtedly of etiological significance in the production
of aseptic necrosis) .
Adequate statistics on operative treatment of intracap
sular fractures are hard to obtain and evaluate* Williams and
McLean^! reported 100 cases of adduction fractures only, treated
over a per|#d of fomr years by closed reduction and internal
fixation; abduction fractures with impaction were not operated
upon in this series. The average age was 73 years, with a
range of 44 to 93 years, and 61$ of the cases occurred between
the ages of 71 and 85. Seventy four percent of fractures
united, 4 nails had to be removed and there were 9 deaths (9$
mortality) under treatment, one during operation and 8 after
weeks or months. Post-operative management consisted of limit
ing external rotation, physical therapy on the first post
operative day and gradual we^arbt bearing at three months po st
okeration if adequate X-ray healing was in evidence; if not,
weight bearing was delayed uu t© six months post-operation.
According to the literature, there is little doubt that
the treatment of choice for intracapsular fracture is inter
nal fixation with a Smith-Petersen nail, adequately localised
by some guiding technique and multiple X-rays.
As regards the treatment of choice of trochanteric
fracture; opinion today is more divided. Closed reduction
and external fixation give good results; not only are these
fractures more easily reduced, but they heal better because
of the more adequate blood supply. It is more difficult here,
then, to demonstrate advantages, if there be any, to internal
(14)
fixation.
Mporel^ described the evolution of devices used in inter
nal fixation of trochanteric fractures: Roger Anderson's
well-leg traction method, Lawson Thornton's use of a Smith-
Petersen nail with an extension plate, Neufield's bladeplate,
Moore's protruding nail and bolt, Moore's metal framework and
protruding pin and finally Moore's bladeplate, similar to the
Thornton and Keufield devices. In addition, Blount's "goose
neck" blade modification (Moore-Blount bladeplate) particular
ly for sub- trochanteric fractures is described. He reported^
41 bladeplate operations with no mortality, no non-unions and
one minor wound infection. The ability of the bladeplate to be
adjusted to the proper length and angle to suit the individual
need of eack fracture is emphasized, as ia the short convales
cence, earlier ambulation and lower morbidity.
Hafnerl* reported 80 cases, 34 treated conservatively
and 46 treated surgically using a Smith-Fetersen nail insetted
from low down on the shaft well up into the neck and head.
Its advantages are greater stability and simplicity of opera
tion; bladeplates are somewhat more difficult to ap^ly, and
sometimes will bend, break or become disconnected. However,
this method Is not suitable for severe comminution, and in
these cases a bladeplate was used. Lower morbidity and earlier
ambulation and weight bearing were ascribed to the operated
group. Overall mortality was about 15$ in both cases with no
significant difference between the two groups. Immediate
operative mortality was very low (no figure quoted). Average
hospital stay was 18 weeks and 9 weeks respectively < average
(15)
weight bearing time was 14 weeks and 8 weeks respectively.
Evansl* reported 101 cases treated conservatively with
15$ mortality, 21$ resulting in coxa vara deformity and an
average hospital stay of 15 weeks. Twenty two cases treated
surgically had no mortality, 18$ resulting in coxa vara de
formity, with an average hospital stay of 7 weeks and 4.2 weeks
in bed* Evans also reviewed the literature** and found 1194
eases treated surgically with 18.3$ mortality. He advocates
operative treatment because of the lower mortality, greater
comfort, increased mobility and earlier ambulation and economy
of hospital beds.
Murray and Frew,!6 on the ether hand, in 100 cases treated
conservatively, report a mortality of 10$, and claim that
early ambulation, nursing problems and bed space are not indi
cations per se for operative intervention. They reserve in
ternal fixation for special cases, such as a patient with an
upper motor neuron lesion with resultant spasticity and failure
of conservative methods to immobilize tke limb adequately.
They also claim that the problems of mal-union, thrombophlebitis,
embolism and pressure sores are less marked with conservative
therapy, and these of sepsis and defective nails are eliminated.
Scottl6 reported 100 consecutive cases of intertrochanteric
fracture treated conservatively, representing 50$ of all hip
fractures. Overall mortality was 10$, with an average hospi
tal stay of 70.3 days. Average age incidence was 69 years with
females predominating in a ratio of 2:1. The average age of
those who died was 77.3 years. He also reported 54 consecutive
cases treated alternately by conservatiye and operative methods,
(16)
with an overall mortality of 33^, but with no significant
difference between the two group*; neither was there any sig
nificant difference in functional results between the two
groups. Scott concludes that the only benefit resulting from
operative fixation is in making hospital beds available, but
points out that many of the discharged patients must be accomo
dated in convalescent homes and the like, thus minimizing even
this questionable advantage.
It is obvious after studying the reports cited that there
is no agreement regarding the treatment of choice of inter
trochanteric fractures. Moreover, there is tremendous vari
ability in statistical reports of mortality in operative ver
sus conservative therapy. This stems in large measure from
the varied methods of classifying operative mortality, i.e., >
those deaths directly attributable to operation. Others re
port only those deaths which occurred during hospital stay,
disregarding subsequent deaths and neglecting the fact that
hospital stay is loncer in the conservatively treated cases.
In still other series, poor risks are not operated upon and
are treated conservatively, and thus the conservative group
tends to get the patients with the poorest initial outlook.
It is therefore impossible to demonstrate clearly a signifi
cant difference in mortality between the two groups of patients.
However, almost all observers agree that hospital stay, mor
bidity and immobilization are shortened. Patients are more
comfortable and ambulation and weight bearing occur earlier
in the operated group. The trend in recent years has clearly
been toward more and more operative fixation.
(17)
The choice of anaesthetic agent is often a difficult one
since many of the patients are not only aged, but have prominent
cardiovasculorenal or other complications. Complete discussion
of this problem is beyond the scope of this paper; suffice it
to say that careful choice and administration of an anaesthetic
is of vital significance in operative mortality and post-opera
tive morbidity.
Sepsis still remains a prime consideration, and one cannot
emphasize strongly enough the need for aseptic precautions.
The problem of prophylactic antibiotic therapy is not complete
ly solved, although many advances have been made in this field.
The problem of adequate nursing care is something not to
be lightly considered. It is of paramount importance in pre
venting pressure sores, maintaining correct position in bed,
early ambulation (if feasible), proper nutrition and in general
raising morale.
Recovery of function, while of course necessitating ana
tomical restoration and solid bony union, is nevertheless de
pendent upon the desire of the patient; a functional leg is of
no value to the patient who refuses to use it. Emphasis must
be placed on early physical therapy, and proper instruction,
along with whatever psychological support is available, in order
to facilitate adequate return of function.
Finally, because of the high incidence of thrombophlebitis17
(often around the fracture site rather than in the calf, and
with an absent Homan's sign) and pulmonary embolism, the question
of the use of anticoagulant therapy is raised. Certainly once
thrombophlebitis has occurred, such therapy is indicated.
(18)
Whether such therapy is indicated in all cases before thrombo
phlebitis has become manifest is another question. Statistics
17
are not as yet available on this subject, de Takats feels
that prophylactic anticoagulant therapy is indicated in all
cases of fractured hip in the old or obese.
The purpose of this study is to analyze cases of fractures
of the hip which were treated in the New Haven Hospital over
a given period of time, and to compare the vital statistics
of these cases with those reported in the literature.
METHODS
All cases of fresh cervical and intertrochanteric fractures
of the femur during the years 1946-1951 inclusive were examined.
Both private and ward patients were considered. There were
seven eases whose charts were unavailable, and who probably
would have conformed to the above criteria and been included
in the series. All the charts were examined with tespect te
age, sex, private or ward, diagnosis, hospital stay, elapsed
time before hospital admission, time in traction, operative




There were 75 cases of cervical fractures examined, includ
ing four fractures of the base of the neck. The average age on
admission was 72.2 years. There were three cases over 90 years
and three cases under 40 years; of the latter group one was a
renal dwarf with renal rickets as a result of cystinosis 11
years of age, the second was two years and nine months of age
(19)
with a linear fracture without displacement, and the third had
Paget' s disease with questionable old rickets of both femora
and was 40 years of age. There were 37 cases (49. 3$) between
65 and 80 years of age. Fifty seven cases (76$) were female
with an average age of 73.0 years; eighteen cases (24%) were
male, with an average age of 69.6 years. Thirty three cases
(AA%) were admittted to the private service; forty two cases
(56/Q were admitted to the ward service. There were 5 deaths
under treatment (6.7$ mortality); three were female, two were
male, all were on the ward service and the average age was
78.2 years. There were no immediate deaths.
The causes of death were:
a) Pneumonia, 4 days after admission (no Operation, post-mortem
examination) .
b) Sudden death, undiagnosed , 34 davs after admission, 12
days post-operation, (episode of post-operative shock with
cardiac standstill treated successfully with intracardiac
adrenalin; no post-mortem examination).
c) Coronary occlusion, 5 days after admission, 3 days post-
operation, (no post-mortem examination).
d) Cardiovasculorenal disease, with urinary tract infection
and rising NPN, during subsequent admission for further
therapy following poor result, (no post-mortem examination).
e) Cerebral vascular accident, with malnutrition, hypoprotein-
emia, anasarca and urinary tract infection, during subse
quent admission for further therapy following poor result,
(no post-mortem examination).
Tke average hospital stay for 72 patients living on dis-
(20)
charge following first admission, was 51.0 days; the average
hospital stay of 33 private patients was 68.3 days, while the
average hospital stay for 39 ward patients was 36.3 days.
The average time of death after admission of the three patients
who died on first admissions (a,b,cs above) was 14.3 days.
There were 16 patients (21 .3$) who were admitted one or more
days after sustaining fracture; nine patients were seen apprexx-
matolv one day after fracture, one after one week, one after
two weeks, three after three weeks and one after seven weeks*
the latter a patient with luetic osteitis, bedridden since
trauma. There were two deaths in this group both seen one day
after fracture .
Aside from the usual history of trauma, there were six
cases with some underlying predisposition: luetic osteitis (1) ,
cystinosis with renal rickets (1), Paget's disease (1), rheuma
toid arhtritis (l), amyotrophic lateral sclerosis (l) and frac
ture through previously healed area (l) .
There were 67 cases (89.3$) treated operatively, with an
average pre-operative traction time of 4.2 days. Twenty eight
patients were on the private service and thirty nine patients
were on the ward service. There were 4 deaths (6.0$) In this
group, all ward eases. The average hospital stay of those
patients living on discharge was 50.0 days; private cases
averaged 67.3 days and ward cases averaged 36.9 days, light
eases were not operated upon, five private and three ward cases,
with the following backgrounds: one case represented a fracture
through a previously healea, fracture site (old fracture 26 years
ago); two cases were impacted in good position, one of which
(21)
had been weight bearing; one case of chronic invalidsim in a
renal dwarf, due to cystinosis: one case of linear fracture with
out displacement in a two years and nine months old child; one
fracture in a patient with Paget* s disease who "turned wrong in
bed"; one case who refused admission and operation and was
treated by traction at home for 16 days before admission and
casting; one patient who was admitted in very poor condition
and died four days later of pneumonia (post-mortem examination).
There was one (ward) death in this group. The average hospi
tal stay in this group, excluding the one death, was 59.9 days -
75.0 days in the private group and 24.5 days in the ward group.
Of the nailing devices used in the operations, 60 were Smith-
Petersen nails, 5 were Moore bladeplates and one was a Godoy-
Moreira stud bolt* There was one primary Hcliurray osteotomy
performed, in the patient with luetic osteitis*
Fifty three of 67 patients operated upon (79.1$, includ
ing d) under "causes of death" above) became ambulatory with
out weight bearing in an average of 11.9 days (excluding patient
d) , since the pertinent part of the record was not available).
Fourteen of 67 patients operated upon (20.9$, including patients
b) , c) and e) , under "causes of death" above) did not become ambu
latory and their post-operative stay averaged 24.9 days. Four of
eight conservatively treated patients (50.0$) became ambulatory
in an average of 53 days, while the other four conservatively
treated patients (including a) under "causes of death" above)
did not become ambulatory and their hospital stay averaged 16.8
days.
Seventeen cases (22.7$) were digitalized at one time or
(22)
another during their hospital stay. Antibiotic ther&py was
almost routine among the patients operated upon; only three
of 67 patients operated upon (4.5$) received no antibiotic
therapy whatsoever. Five of eight conservatively treated
patients (62.5$) also received no antibiotic therapy. Nine
teen patients (25.3$) received anticoagulant therapy. Ten
patients received such therapy prophylactically. tfine patients
received anticoagulant therapy after clinical evidence of
thrombophlebitis appeared; there was one case of questionable
pulmonary embolism in the group, which was not fatal. Two
other patients with clinical evidence of thrombophlebitis, one
with a questionable and non-fatal pulmonary embolism received
no anticoagulant therapy. The overall incidence of thrombo
phlebitis was 11 cases (14.7$). Only one case of sepsis and
one case of a wound dehiscence occurred, both in the same pa
tient. After adequate drainage of the wound- healing was un
eventful. Culture revealed B. Pyocyaneus, E. Coli and Entere-
cocci.
Follow-up on patients in this group was sketchy. Many
patients were not seen at all after discharge; many broke
appointments to the orthopedic clinic after having been seen
only once or twice; only a handful were discharged from clinic
after complete return of function. Records of complications
and subsequent orthopedic procedures are necessarily incom
plete because of the poor follow-up; patients usually tend to
return to the same hospital for subsequent procedures, but
this is in no wise a universal procedure, and finally, the
records were examined in late 1952. while the series includes
(23)
patients from 1946-1951 inclusive; hence patients appearing
late in the series might still appear with complications or
for follow-up and yet not be tabulated in the eeries. Any
classification and evaluation of results and complications
with such minimal follow-up is dangerous; nevertheless, some
useful information may be obtained. I have divided all pa
tients into 5 categories:
a) Patients having no follow-up after discharge, and in whom
X-ray evidence of healing and position was satisfactory at
last examination.
Nineteen patients who were operated upon (25.3$ of the
entire group and 28.4$ of the group of patients operated
upon), 12 private and 7 ward patients, fell into this cate
gory. Four conservatively treated patients (5.3$ of the
entire group and 50$ of the conservatively treated group) ,
all private patients, fell into this category.
b) Patients having no follow-up after discharge, and in whom
X-ray evidence ef healing or position was poor at last
examination.
Two patients who were operated upon (2.7$ of the entire
group and 3$ of the group of patients operated upon) , one
slipped nail and one short nail, both private cases, fell
into this category. One conservatively treated ward patient
who died, (a) in "causes of death" listed above) (1.3$ of the
entire group and 12.5$ of the conservatively treated group),
fell into this category.
c) Patients having partial follow-up, and in whom good results
were present at last examination.
(24)
Twelve patients who were operated upon (17$ of the
entire group and 17.9$ of the patients operated upon), three
private and nine ward, fell into this category. Two con
servatively treated cases (2.7$ of the entire group and 25$
of the conservatively treated group) , one private and one
ward, fell into this category.
d) Patients having partial follow-up, and in whom poor results
or probable poor results can be expected from the report of
the last recorded examination* (Any patient who required
any subsequent operative procedure, in whom marked anatomical
deformity resulted, or who died, is considered in this category.)
Twenty nine patients who were operated upon (38.7$ of
the entire group and 43*3$ of the patients operated upon),
10 private and 19 ward, including 4 deaths, (b) , c) , d) and e)
in "causes of death" listed above), fell into this category.
One conservatively treated ward patient (1.3$ of the entire
group and 12.5$ of the conservatively treated group), fell
into this category*
The incidence of poor results after the first procedure,
necessary secondary procedures and complications was as follows:
Slioped nail ------ io
Nail removed ------ 9
Nail removal plus osteotomy - - - - 10
Osteotomy at some length following nail removal- 3
Aseptic necrosis------ 8
Non-union ------ 5
Incomplete reduction ----- 2
Nail in acetabulum ----- 5
Removal of nail with renailing 4
Poor healing ----.„ g
Varus deformity 1
Resorption of fragments- 1
Death (with good X-ray position) 2
e) Patients discharged from orthopedic clinic or hospital after
(25)
complete X-ray healing, full weight bearing and adequate
range of motion.
Five patients who were opwrated upon (6.7$ of the entire
group and 9$ of the patients operated upon) , 4 ward patients
discharged from the orthopedic clinic and one private patient
discharged from the hospital.
Consolidating groups b) and d) , 44$ of the entire group,
46.3$ of the patients operated upon and 25$ of the conservatively
treated group were therapeutic fai;ures or probable failures by
the above criteria. Consolidating groups c) and e) , 26.4$ of the
entire group, 26.9$ of the patients operated upon and 25$ of the
conservatively treated group were therapeutic successes or prob
able successes. Patients in group a) cannot be further evaluated.
The more important results are tabulated in Table I.
II. Trochanteric Fractures
There were 85 cases of trochanteric fractures examined, in-
eluding 7 fractures of the subtrochanteric region. The average
age on admission was 74.6 years. There were 7 cases over 90 years,
6 of whom died, and 3 under 40 years; of the latter group, one
patient jumped from a window in a suicide attempt, another was
involved in an industrial accident and the third had chronic
rheumatoid arthritis. There were 32 cases (37.6$) between 65
and 80 years of age. Forty nine eases (57.6$) were female, with
an average age of 78.1 years; 36 cases (42.4$) were male, with
an average age of 67.4 years. Thirty four cases (40$) were ad
mitted to the private service and 51 cases (60$) were admitted
to the ward service. Altogether there were 23 deaths under
treatment (27.1$ mortality); 15 were female and 8 were male,
TABLE I
CERVICAL FRACTURES
Number of cases ------ 75
Average age - - - - - - -72.2 years
Sex -------- 57(76$) female
18(24$) male
Overall mortality - - - - - -6.7$
Average hospital stay - - - - - 52.0 days
Therapeutic successes (see text)- - 26.4$
Therapeutic failures (see text) - 44.0$
Patients operated upon - - - - - 67
Immediate mortality ----- 0
Overall mortality - - - - - 4(6.0$)
Hospital stay - - - - - - 50.0 days
Ambulation time of 53 patients - - - 11.9 days
Conservatively treated patients - - - - 8
Overall mortality ----- 1(12.5$)
Hospital stay - - - - - - 59.9 days
Ambulation time of 4 patients - - - 53 days
(26)
6 were private patients and 17 were ward patients, with an
average age of 82.2 years. There were 5 deaths directly at
tributable to operation. Three occurred with the patient on
the operating table, one with cardiac standstill following one
hour of cardiac massage, and the other two in shock with respira-
tory insufficiency; one deathAisnaediately post-operation with
a myocardial infarction; the fifth case sustained a cerebro
vascular accident and died 12 hours post-operation. There were
7 other post-operative deaths occurring from 7 to 23 days after
operation* There were 11 deaths in unoperated patients from one
to 80 days after admission.
The causes of death were as follows: pneumonia (7), acute
decompensation with pulmonary edema (5), pulmonary embolism (3),
myocardial infarction (2), shock with respiratory insufficiency
(3), cardiac standstill (1), portal vein thrombosis (1), uremia
(1), cerebrovascular accident (1), undiagnosed macrocytic anemia
(1), and clinically unaccounted for sudden death (1).
The average hospital stay for 63 patients living on dis
charge (one such patient subsequently died at home) was 47.2
days; 29 private patients in this group averaged 52.9 days and
34 ward patients averaged 39.3 days. The average hospital stay
of the 22 patients who died was 21.5 days.
Aside from the usual history of trauma, there were 8 patients
with some additional etiological factor: Paget*s disease (2),
rheumatoid arthritis (1), progressive muscular atrophy (1),
industrial trauma (1), and previous hip fracture (3). There
were 16 patients (18.8$) seen one to 21 days after fracture was
sustained; there were 4 deaths in this group (25$ mortality)*
(27)
There were 57 cases (67.1$) treated surgically with an
average pre-operative traction time of 3.6 days, 19 private and
38 ward patients. There were 12 deaths in this group (21.1%
mortality), 10 ward and 2 private. The average hospital stay of
45 patients who were operated upon and who were living on discharge
was 33.7 days. There were 28 patients (32.9$) treated conservative
ly, 15 private and 13 ward. There were 11 deaths (39.0$ mortality),
7 ward and 4 private. The average hospital stay of 18 conservative
ly treatdd patients, living en discharge, was 82.1 days.
Of the nailing devices used, there were 49 Moore bladeplates,
3 Smith-Petersen nails with McLaughlin plate, 2 Smith-Petersen
nails with Thornton plate, 2 Godoy-Moreira stud bolts and one
Smith-Petersen nail with Moore bladeplate. (There is no accurate
information in the charts regarding which Moore bladeplates had
Blount modifications.)
Forty one of the 57 patients who were operated upon (71.9$),
including 3 subsequent deaths, became ambulatory in 9.9 days.
Eight of the patients operated upon did not become ambulatory
(no deaths) and averaged 15*3 post-operative hospital days.
Eight post-operative deaths, including four immediate post
operative deaths, averaged 8.5 post-operative days alive. Four
teen of 28 conservatively treated patients (50$) with no deaths
became ambulatory in 76.1 days. Fourteen conservatively treated
patients (50$), including 11 deaths, did not become ambulatory
and averaged 31.9 days in the hospital until death or discharge.
Seventeen cases (20$) were digitalized at one time or
another during their hospital stay. Eight of the patients who
were operated upon (14$) and 12 conservatively treated patients
(28)
(42.9$) received antibiotic therapy. Twenty five patients
(29.4$) received anticoagulant therapy, 17 patients prophylac
tically and 8 with clinical evidence of thrombophlebitis.
There were 4 instances of pulmonary embolism with 3 deaths.
There were no cases of thrombophlebitis among the patients who
did not receive anticoagulant therapy and the overall incidence
of thrombophlebitis was 9.4$. There was one stitch abscess
ande7 one wound infection (Hemolytic Staph. Aureus on culture)
which wee drained and the bladeplate removed, with satisfactory
subsequent course.
Follow-up in this group was as inadequate as in the cervical
fracture group and the comments recorded there apply here as
well* Patients are classified again according to the same five
categories as follows.
a) Patients having no follow-up after discharge, and in whom
X-ray evidence of position and healing were satisfactory
at last examination.
Nineteen of the patients who were operated upon (35.1$
of the patients operated upon and 22.4$ of the entire group),
10 private and 9 ward patients, fell into this category.
Nine conservatively treated patients (32.1$ of the conserva
tively treated group and 10.6$ of the entire group), all
private patients, fell into this category.
b) Patients having no follow-up after discharge, and in whom
X-ray evidence of healing or position was poor at last
examination.
Four of the patients who were operated upon (7$ of the
patients operated upon and 4.7$ of the entire group), 3 private
(29)
and one ward, with one ward death, fell into this category.
Two plates cut through the bone, one plate slipped, one
plating was unsuccessful and one plate was removed. One
conservatively treated patient (3.6$ of the conservatively
treated group and 1.2$ of the entire group), a ward case
with resultant non-union, fell into this category.
c) Patients having partial follow-up, and in whom good results
were present at last examination.
Twelve of the patients who were operated upon (21.1$
of the patients operated upon and 14.1$ of the entire group),
2 private and 10 ward, fell into this category. Five con
servatively treated patients (17.9$ of the conservatively
treated group and 5.9$ of the entire group), 2 private and
3 ward, fell into this category.
d) Patient s having partial follow-up and in whom poor results
or probable poor results can be expected from the report of
the last recorded examination. (Any patient who required
subsequent operative procedure, in whom marked deformity
resulted, or who died, is considered in this category 0
Seventeen of the patients who were operated upon (29.8$
of the operated group and 20.0$ of the entire group), 3
private and 14 ward cases, with 2 private and 9 ward deaths,
fell into this category. Thirteen conservatively treated
patients (46.4$ of the conservatively treated group and 15.3$
of the entire group), 4 private and 9 ward cases, with 4
private and 7 ward deaths, fell Into this category.
The incidence of poor results after the first procedure,
c necessary secondary procedures and complications was as follows:
(30)
Plate cut through----- 3
Plate removed _ - - » - 4
Incomplete reduction 2
Varus deformity ----- l
Infection ------ 1
Broken plate- ----- l
Mal-union l
Death (with good healing prospects) - 22
e) Patients discharged from orthopedic clinic or hospital with
complete X-ray healing, full weight bearing and adequate
range of motion.
Five of the patients who were operated upon (8.8$ of
the patients operated upon and 5.9$ of the entire group),
4 ward and one private, fell into this category. There
were no conservatively treated patients who fell into this
category.
Consolidating categories b) and d) , 41.2$ of the entire
group, 36.8$ of the operatively treated group and 50$ of the
conservatively treated group were therapeutic failures or
probable failures by the above criteria. Consolidating cate
gories c) and e) , 25.9$ of the entire group, 29.9$ of the patients
who were operated upon and 17.9$ of the conservatively treated
group were therapeutic successes or probable successes. Patients
in category a) cannot be further evaluated.
The more important results are tabulated in Table II.
DISCUSSION
The primary point to bear in mind when attempting to evalu
ate the results of this surbey is that this is in no wise a con
trolled analysis. Therefore, especially when comparing surgical
versus conservative results, one cannot hope to obtain more than
suggestive information. Furthermore, it must be realized that
TABLE II
TROCHANTERIC FRACTURES
Number of cases ------ 85
Average age - - - - - - -74.6 years
Sex -------- 49(57.6$) female
36(42.4$) male
Overall mortality - - - - - 27.1$
Average hospital stay - - - - -47.2 days
Therapeutic successes (see text)- - 25.9$
Therapeutic failures (see text) - - - - 41.2$
Patients operated upon ----- 57
Immediate mortality ----- 5(8.8$)
Overall mortality ----- 12(21.1$)
Hospital stay - - - - - 33.7 days
Ambulation time of 41 patients - - - 9.9 days
Conservatively treated patients - « - 28
Overall mortality ----- 11(39.0$)
Hospital stay - - - - - 82.1 days
Ambulation time of 14 patients - - - 76.1 days
(31)
all the data accumulated by the author have been from the hos
pital records which are not as accurate or as complete in many
instances as one would desire. Often there are interpretations
to be made from phrases, hints, or omissions in these records,
and this is the manner in which errors can be committed. Finally,
the follow-up records on these patients are grossly inadequate;
an insignificant number of ward patients and almost no private
patients have been observed until their disease could be termed
cured. Further, it is only on the rarest occasion that one can
find a complete evaluation of range of motion and function in
the records of the hospital and orthopedic clinic, and no follww-
up can be termed complete without those quantifications.
It must also be realized that no one person is responsible
for the treatment of more than a fraction of the cases involved;
internes and residents are constantly changing on the ward serv
ice, and many orthopedic surgeons can be numbered in the treat
ment of the private patients. Techniques and clinical judgment
vary among different operators, and indeed, it would be difficult
to find a more heterogeneous group of surgeons than is concerned
here* Therefore, it is extremely difficult to evaluate the
results of the group as a whole*
The size of this series, especially after its division
into cervieal and trochanteric groups, is not very large, and this
of course detracts from the significance of many of the observa
tions.
Nevertheless, many of the results obtained are of distinct
value. First of all, the age, sex, etiological factors, causes
of death, and duration of hospital stay, conform in general to
(32)
those figures reported. The mode of operative therapy and the
devices used appear to be in accordance with the accepted present
day techniques. The distinctly earlier ambulation and hospital
discharge in the surgically treated groups, especially those
with trochanteric fractures, correspond to most published reports,
as do the variety of complications observed in both the surgical
ly and conservatively treated groups.
Mortality results are more difficult to evaluate* In the
cervical group, 6.7$ overall mortality and 6.0$ operative mor
tality are excellent figures and compare favorably with the best
reported figures, such as the 9$ reported by Williams and McClean.
The size of the series and the poor follow-up detract somewhat
from their validity, however, In the trochanteric group, 27.1$
overall mortality, 21.1$ operative mortality and 39.0$ conserva
tive mortality, are considerably higher than the best reported
figures which are in the neighborhood of 10$ or a little better.1*
If the Chi- square technique is applied to the above figures as
suming either a) an expected mortality of 10$, or b) a series of
100 cases with a 10$ mortality, one finds in both cases a high
degree of significance to the difference. On the other hand,
when comparing these figures to those reported by Evans1* in his
extensive review of the literature by the same Chi-square method,
one finds that the difference between the two series is not
significant. It is also fair to note that since this series is
not controlled, the 39.0$ figure for the conservatively treated
group is undoubtedly too high, because of the inclusion in this
group of those poor-risk patients denied operation. The vari
ability in reporting mortality statistics in the literature, as
(33)
discussed in the introduction, detracts greatly from any com
parison of such figures. Again, the small size of the series
must be noted.
The incidence of complications would appear to be higher
in this series than in those reported; were this difference sig
nificant, it would indeed reflect severely on operative technique
and therapeutic methods as practised at the New Haven Hospital.
However, it must be noted that most series do not report com
plications except in terms of vague generalities, and are likely
to describe simply the percentage of united fractures in the
series. The number of coxa vara unions and defective nailings
should be discussed fully, but rarely are. It would appear,
however, that there are more complications at the New Haven
Hospital.
The low figure of therapeutic successes, at face value, is
a sharp criticism. However, perhaps the author was too severe
in classifying therapeutic failures according" to the above men
tioned criteria. Furthermore, the poor follow-up detracts from
whatever significance this figure might represent, and it is
impossible to draw any conclusions.
Within the series itself, it is interesting t« note the
lower mortality figure in the private as opposed to the ward
group. One might advance as reasons the better physical status
of the aged in the higher financial strata, the better nursing
care received, and possibly the sounder operative technique and
therapy; however, the difference is not significant according
to the Chi- square technique.
It has been impossible to get even an approximate average
(M)
figure as to the time of initial weight bearing. The poor
follow-up and the incomplete charts are responsible. It would
appear to depend upon X-ray evidence of healing, and to range
from 3 to 6 months or longer, with cervical fractures taking
somewhat longer than trochanteric.
Finally, the high incidence of thrombophlebitis; 19 patients
(12$) in the two groups combined with 6 pulmonary emboli and 3
fatalities, emphasizes the importance of this complication and
lends support to de Takats* plea17 for prophylactic anticoagulant
therapy in all cases of fractured hip in the aged or obese.
SUMMARY
a) A description and evaluation ef modern techniques in the treat
ment of fractures of the hip has been presented. The literature
has been reviewed in part.
b) An analysis of 160 fractures of the hip, 75 cervical and 85
trochanteric, treated at the New Haven Hospital from 1946-1951
inclusive has been presented*
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